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(57) [g*fj] 

CPS] CMOS9«yf-fe7l^Daafc:i^^^7Ml| 

•y ?T m- A XifijtM <%K>. *?l±K) /MiPBMb& I fflSit: 

CMOS7 7f-b;HO|-S*Mt 
U K;t-^7Mi^Srjt07vf-IllS&fc*>V^T, CM 

0S77 •f-fe/u i o <Joftfl:Mit; v ssi ttiSi: vss 

2«ag£jgtl?-$-£ 29£OX^ 7f20, 2l£ffctf. £ 
iX^X-f >yf-2 0 , 2 1^CMOS77f-t:;HO«7 

ffiflr u 9 >y ^»f^aBiarc«v s s i wraftfes 

■fr, ffi^iW^StBiarcJiV s s 2 WR-CiWfrS-li-S J: 3 



1 9 



13 15 

I nl o cr\ o— 

,n2^> 



1 4 



oel 



r 



16 



J( Qp11 1 



1 1 



r 



rQnl 1 



Qnl2' 



24 



VSS 1 ^ 
22 



<i out 1 



out2 



18 

1 2 

25 



VSS2^S 
23 



(2) 

1 

[|f*ill] CMOS77 b L , 
rnlEC M O S 7 >y i-t^coJEMMma x vmvmmcd'J? 

ItilBC MO S77 f-fcjKa 7 >y X U'mt>m^<r, 

^■mmizmtxmMmi , w,2cn>xA ■yj-zx-j -y^y 
rmm-tmm^&b itmatzzb zmmt-t& 7 -y^ 

cit^iS2] mmmi , m2c^x4 -y^hyy^x 10 
?izx ^xmm^fix\^zt zmm.t^-&m^m 1 ib 

1, 3l20X>f v^^ffl§ftT^&i<b£#1£i:^& 
7 HISS. 

=JX 7 vr#fi£$ fit V * 4 i i; £ fc 4ft*3B 
1IEII£07-/^[bIJ?8 0 

« iifc-ftffiM LT&S *fcft*l*igH t Sot, 

fBC MOS7 f-fe/K^jEWiflti J: V'ftSMSiJO^ 
< fc t>— 3rfcR»-£>*iT, M«ffiftt5&&£l . H2 

IBC M O S 5 -7 f-fe/K05 y f-ttttSi J: V ffi*»ff<0# 

SBrawE&Tflraa&i, ^2co^-f >yf-£x-r 7fy^ 30 
\n$c&n\ tuiBmi , m2cox-{ •y^V7> i Jx 

hmiznmLxMMims.ztix&<o . ^mmm^ 
•y^-mmzttLxmrni , %2<nx4 ynmmzti 

:m&mffl%mm 40 

[0001] 

ztL^mmLtzm^mTjkmwizmL. wccmos 7 -y 
nt&is i 7 -y 7~m&*j£^kcT)m$Lm%<?)— o t 

LTif ft Lfc V ^»9>&IBijiIlIff&-ft®?BEft^^Bfc|S5 
[00 02] 

[fi£*ot$W] CMOS-cfltiR§fL5K;^7h«SWI 

v-f-EI»<?5fl£*W 1 fcH 1 0 fcjgr*-. 50 
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MlWM77«i. Sfifl, m2(0AJllE^i n 
1, i n 2fc5v-f-vW*£JC£LTK9j&triSl , H 
2^7f 10 1, 1 02£, ZJxhXA >y^l 0 
1, 1 0 2(ci^TKmt^#fi^£:^-y^-r£C 
MOS77f^H0 3t, i(7)CMOS5 >y^-tr;H 
0 3«7'yff- ^^K/U-Sri^^ hfSl/^y7 h 
Hl»l 04i:SrWr-S»«J^^^oTV^, 
[0 0 03] lit, CMOS77f-t;H 0 311 IE 
tltffv D D COVM7A y 10 5b ftTCflKEE ( M 
iff, ^5 v HK;k) v s s i ^mM^-f yiobt 

CDfflt,zmi\tzmWt£tlfz2'3cr>CMOSJ yr\—9 1 0 
7, 1 0 8#>£>&>9, — 73<7)C MO Sjys<—?1 0 7 
coA^Stffi^CMOS-fvys-^i os^ai^St 

3&*®«S§il, flKTOC MO S-f yi\~9 1 0 8C0A71S 
t -?j OM OS>fyA'-^l0 7 <7)ffi:*jiH i: tfffiRS ti 

[0004] i/; ix-^^^MlIBl 0 4(i, WM7 
Ay\ 0 5 i;«jl«JEVSS 1 i 0 fcffiv^tstff (ft 

v s s 2^«ig^-< >- 1 o 9 tnmizmwtz 

it. CMOS77ftlH 0 3X'7-y^tif^f~ 9<F> 
fftK;HM^ . WMXSN SSI is^hWmn&N S S 2 

[0005] ±.imi%<r>mmm 1 ^ <•/ f-ia»fctj 

V^T, i n 1 h LTVDD— VS S 1 i0ffifl:J±iitIOft 
*%&X}}Ztl* i n 2 t LX\m i n 1 «0RK^#**A 
*$tLS ttfOfcf S. iOf&mEiifliOfl-f- i n 1 , i 
n2il 7 7f^";lXtj£SLT^'l'7f 10 1, 10 
2#*y^5£fc£«fcoTCMOS5>yf--te/l'l 0 3t; 
5-y^^fL, JE-OttV-^/^^Mgill 04CJ:-) TV 
dd-v s s 2 ( v s s 2 <v ssi) OlHiOft^-tc: 
l/^;^7b§fL, tB^J^outl, out2£LT 

[00061011 fc, l/^7MBBSJ#o5 7f 

nB^aatw 2 & ^-r, ; ^#*m 2 1«$ 5 -y f-niB 

(4, Hi , M2<7)AJjm*7 i n 1 , in2*57fm 
XtjEigLTKOat^mi , H52COX>f -y^2 0 1 , 2 
0 2fc. £jh.&X>f yf-20 1, 202^ = t- J TK l 93i 
5 >y CMOS77f-t;l/203i 

[0007] lit, CMOS77W2 0 3(4, fli 
M7-4y2 0 4bVMW±VSS 1 JiOiffiV^inE 
v s s 2<nwm.7A y20 5 bcr>mzM.mtzl£M£ti£i 

20«CMOS-fyA-^206, 207^3r 1 9\^ 
73OCMO S-f yy^'-^ 2 0 6c7)A73Si;fi!l7jOCMO 

s4y^—?2oi<7)&?imbtfmn%ti. mficocm 

0 s >f yt s— ^ 2 0 7 <7) A^S — 73 iOM o s yy 
^206co£H73St fttffiR S 0B&«fi!c *£ ~> X V » 

[0008] ±IB«fi!c^*^l2 tffiS, 5 -y f-0»fclti 
^t, inUtTVDD-VSSl Ofitffifii^I 
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-f-^'A^SiX. in2t LTfi^- i n 1 <7)WMM^rifiX 

^ftstok-rs, ^\ms&mcomm m, i 

n2ii. 9 -y^W^ZtiM LXX4 >y f- 1 0 1 , 10 
25& J 3j-y-n>Cfct«toTCMOS-7"yf"lr;H 0 3H 
VDD~VSS20»@<^fI-^i:LT7-yiJ-§tu <I<7) 
SSK^ff $ 4 ffilWi-f - outl, out2tL 

[00 09] 

fc«!*fiJlfc^S7-yf-|HlB&-C(i. CMOS77f*;i/ 10 
10 3 cofM2t- l^/l^:? h mn 10 4 S-ffif -6^** 

fl!*W2fcffift5-yf-|Hl»fc*-jTJi, 

<y^-mmztY/<.xv^)Vi/7 MM&swBfct&w* 

# § ^ WUf £r &Wc#> , buSO^I^ \> 7 r <?) 

araas* 1 **. 20 
[ooio] fcr^t. #Btf)x^ -yfy/ift L 

T^'JyynyTFT (thin f ilmtransistor ; WMh 
ttHMft ^'Jy'JayTFT TIHMB k -#c?FM LT^r 

hs^ojim^ («*) co^tsic^Hi>±T-M^ 
coon] -r3r*>%. is«)@s&-#:M?s H B B ^^atc 30 

fc«J6LTKJtt*tS 5 -vi-MSSt LX^XT$> *) , 
Zco?-yj-®E&b Lt*fM<^F7«xh'7ht« 

[0012] ifc, J^L^l^/W^hilli^f^^ 

•c, i^2wmj® (±iaoMT-ii, vss2«ii) izffdL 

4«a*flfcft/h$<UfcV^*&5&**-6. ffitf.Jf, TFT 40 
5<y^[I|»£*YS!»#^j£[IIK<0-ofc LTfStt 

l , mmzm 2 «o«aa«*iii»* t f t t« l «t a t 

[0013] V^tVis? YMffi,Z¥r^7 yf- 

<5r£. «SKSM*-HJ-tcil 
ttCS £ «S3&£HIK£ T F Ttf«f £ oii#«fcH 
LK\ mm. T F Tt#7Xlf±t:1 2 
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Af & k v >o RMfcofcjPS o 

[ 0 0 1 4 ] £rfc . M&M 1 , 2l«5 >y ^-ESre 
(4. VDD-VSS1 ?){£tt;ffiIfSOfI# i n 1 , in 
2 £ V D D~ VSS2 nM^CDm^ZV-K.jUi/? h&ft 

DD2 (VDD2>VDD)/\«l/\/l-/7irfr3i 

[00 15] ^cota^feMSriai 2fcJ;VHl 3tSt„ 
B 1 2 JiH 1 0 t;*fJCi5 L-fcflS&W 3 T£> 0 , 013 Itm 

1 lfc#J6Lfcfi£#W4-C*ft. »!3til7 7f 
@fWi. 1^1-^:7 Milf&i 0 4<r>&mz, muw±v 
DD £K>i>M^WJ$M&v DD 2 coVM^J >l 1 0k 
MS±v s s 2 «t«7 A V 1 0 9 k 

3tm2 0L-^^7 MmJS&I 1 1 £ffix.**«fi!ck3:-?T 
— fl65feW4tfl5&5'/f-|lF»li. CMOS^y 
7W2 0 3^i^, miHttffiVDD i 0 tftV^ 
t«t)±VDD2«tl7'fy2 0 8tlStEVSS 

2 0117^2 0 5 fc<7>IBfcijNSBS»fut«jjti:=flrr>T 

[0016] z\ comMM 3 5 -y i V^Jft 

M4 7 >y ^HKK7)#£-£ . jfeS* UfcfiatM 1 lz 
ffi £ 5 >y HHfe J: t/W*M 2 1 ffi £ 5 y ^ ES§^«-^ 

[0017] *fMW4, jjeawtc«»T*§*ufet><o 

b\zhh, 
[00 18] 

mm&mm-htztb^m ^wtrnz^ ^ -yi-mm 

(4. CMOS7v^r/k£3£**fj£kU i^CMOS 
5 'y^-fe;^iE«jfSM*3=tt/'ft«?i{il^- 5 5:< k 

n.^jM!R-?-£mi , IS2c7)X-f >y^-k, CMOS77 

1 , ^2tOX-f 7fiX^ >y^>-^'$Wr£SlJfP^Sk 

[0019] *«ratiftJKA^6Mtt. tM^iI- 

£0 

[0020] ±IBffiB)cW5 7f@teit;>:ii^ML 

•yf-Sr^-y (H) £&Z,ZbX\ mKW^h 
b\Z=>-y •f-mi^mrht^ A^ft^'C MOS77f-fe 

•Ci±, W,2cr>X4 -yi-<r>j->Z&&ZbX\ ^lcoMM 

b nmmmR&mzc hw,2 <nwM<n hb\,zv *<jvm& 
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[00 2 1 ] 

[OO22]01lt AH^g? i £M0gJB£ffi£ 5 >y 
JBJDWcffi* 5 y f-HIKi, # * co^'- h is i V F P >f > 

^^msittss^ Nf t^mo s (jar, io 

f^NMOS fcfat") h^yyX^QnlliSii/Pf 
(iilT. m^PMOSfcfE-t) b7>yX 
^Qpl lK*I.CMOS>f * lit, #*<0 

y- h is i tf h 4 v^ii^Ni^ffifcSSttS ft*: n m 

OSb?yyX^Qn 1 2£ iV'PMO S h^^^'X^ 

Qp l 2K^CMOS>f yK— * l 2bifi, Sv^tc 
MJ0fc!eRS*fC*4CMOS9'yf~fe;H 0 £^Mf 
RSci: LTV**. 
[00 23] i(?)CMOS77ft/l/l OtC&^T, C 

mos^a- ^ i lcojjiM. an^>Mos hyyitx 20 

^Qnll, Qp 1 Kny-h&Mim&t. CMOS 

12, Qpi2»Kw y^mmwifiLt frmmzti. § 

feCCMOS'fWW 1 2S0A^JiS, BIJ-feMOS 
yiA*. * Q n 1 2 , Q P 12 <nf- Y^SSSSS^ C M 
OS-f WW1 1 cOtti^S, HP^MO S Y=7V~JX9 
Qnll, QplliOKW yiSfflftR^fcjWftRSjft. 

[0 0 24] CMOS^fWWl 1 COAttWatzg 1 HI 
ff&ATj 1 3 b COffllZX -i -y J- 1 5 #*ffiK3 ^ CM 30 
OS-f yA-? 1 2fl)A**fcf&2|IIKA2j#pl 4b 
vi-1 6if s ffl$tZtlX\ / i&. tfz. CMOS 

^^-^i2«aj*iB3j(siig»aj*ii^i7fc, c 

MOS>(y;W l io{fJ*SS(iHS2[ll&{B*S(rFl 8 

f 17, 18*&LT5^fcSfiSft <3ffl) <Z)2O0)tfI 
Mfoutl, out2WW. 
[00 2 5] r«CMOS77f-fe;H OCDIEBiiflL 
Why — YA!i±aE COMWMS. V D D <7)miB5 -f yi9t: 
fi*ffiK§iVO*4. 4fc. ft«M. fiUW-KBti 40 

K71A VSSlolS7-{ >2 2t,zWm$ti&tbi> 
fc, x-f >/^2 l ^^-LTmilSSJlvs s l iDfcffiv^ 
miJimJI (fttft«EE) VSS20tl5^2 3tI 

[0026]X^f 7f2 0iiX4 7f 15, 16t4± 
tc, EI^^$fJ1iP0S^^A7 L jS^2 4tA*StLl.r 

^fMWSiiS. -73. X-i7f2 1(i, ±fBM«EIBj&» 
^XtitQT- 2 5 \,ZJMtih r<?b77h^ ^- 77W t 50 
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[0027] ±mm^m 1 mm&mt,zi%h ? ^mm 

KtJWt, & 1 HJSA^JWP 1 3t£fctVDD-~ VSS 1 
<9ffitI£»oft^ i nl^§^ SI 2 0^*4^ 
1 4 ^iiATifl"^ i n 1 ^Rtefl^" i n 2^A7j§*l£ 

«> o h . sii sgBftnucffi s 5 >y *EiKtf> 

[0 0 28] T9=r<7 "H" OT^hTyM 

*-T;W VkX o e l &Jjji6F?2 4 tcA^J £ix-£> i: , 
£*ifcyKSLT;M >y^l 5, 1 (H) WJBf: 

^r>TA*fi-^i n 1 , in2iWJ^/U CM 
OS^yf-t/HO^fiitS. £*ifc:J:'K A^Hl-f- 

inl, in2fl VDD-VSSKOIIT-ICM 
OS77WI 0t77f§W. 

[00 29] ic?)5 >/^S6f^«Bia-C*i. X^yf20 
mh77 h^-/;Wi;Woe l izj£mLX$-> 
VMlZfoh—jj^ r i >b7'7 M ~7fWVUZ.o e 2 
£*T^ h7y T- A ^—~f)V)WX o e 1 OjSStt 

( "L" Ix^/V) tfc^rtfr^, X^yf2 1^7 

(ffl) 6 Jt*A CMOS77f-fe/H 0c7)m« 

iSifllteTOHKV ssi <z>ra ? >f y 2 2 t;ffiMSixS 

[0030] T^hT-y V A ^—7)WVVX o e 

*-7;l-A-;Woe2i s "H" Ix-^HC^-TI. CI i: lz 
±oTai*ttf^«IIfflt=5BPfft4. icOfiJ^Tii, x^ 
0*«^-7«JB, x-f -y^-2 l^yftSt^rS/i 
ft , CMOS77ft;H0 £>& WBHI dXaKEV S 
S 2 comMx A > 2 3 ( l zmWz£ft& i i: fc* 5 . 
[00 3 1 ] lilCiv. CMOS77f-b/H 0(3 
V^T. Ztl&X'VDD— VS S 1 CO^ifST'^ "y^^ixT 
^7tfg^\ VDD— VSS2<7)$51iISr!fOihtC^ 

■s. -etr, iwvdd- vss2<7)iiK<7)fi-f-^fi-^ 

outl, out 2b LXmjjZtl&ZblZ^&c %<7) 
IfiS, VDD-V SSI OHfi£}fOft-t inl, in 
2^-9-yriO-^-y^L. VDD— VSS2W|gfgtr 

Jtofl-^-o u 1 1 , o u t 2 ( ULiVi/y 

[ 0 0 3 2 ] ±34U£± a si 1 mimmizi&z> ? -y 

fIBTJi, CMOS77ft;noa«a, 
MitlSrJto5>y^HIS&t*3V^T. CMOS 
5 -y 1 0 V SSI WM tVSS2l 

S^StK-r-i.2^0X^ 7 f20, 2 1 £f£f1\ <ItL^ 
X-i 7f2 0, 2lKMOS77f-fe;H0«7"/f 

■wfcfe ±if aj*»ffco«tiiafcje trx-f 7fy/Mi 
■rsia^tfeit^iO, CMOS77ft;n 
7 'y ^iftff cOJHHTtti V S S 1 L , m^fftff 

<^prc(4 v s s 2 «iST'»ff-r sit^s. 

[00 33] iiUCiO, VSSl/VSS2«tSC 
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Mlz ft *>o T SEtL S fc«> , V S S 2 vat taffi. & «SSE6 t 
§ tft x. S sfifSsiiftSr < , HffSOfl^s- - y 7 r <Wf XflVh 

# s - 1 tea * . 

[0 0 34] H3fc, JW«:M S^W**"*". H3« 10 

5 >^Wm, TVhT-y h4 *—7>WV\sX o e 
2 c^i^T** tyifiT^ by° y b4 ^~y')b) WX o e 1 

fWXoe 2i0jt^±^' l 9* i 'T 1 7b7°'y M*— TVW 1 ? 
)l/Xo e KDiLhTtf*) <£ 9 t^M^^T^S. i 

o X o tt9 A S yymmz-thz t X\ v s s 2«i®^ 

[00 35]i4(i,^l mmmtZtik&J 

Wtil il^-f yf 1 5, 16, 20, 2 list 
T, NMOS15yyX?Qnl3, Qnl4, Qnl 
5, Qnl6£ffll\ f5yyX^Qnl3, Qnl 
4 , Qnl 5 CO&df— b (:7^ h 7° >y h -Y TVWNVl- 
Xoelfc,. h5yy'X^Qnl6(?)y-h(;r9h7 
•y M *-r^Woe 2 ^m-fsfxEPflirf & «t 0 fc 

[0 0 3 6] iOid^. X-W^-15, 16, 20, 

ft^J-CIl ^yf-15, 16, 20, 21&NMOS 
LT V *4 36* , T ^ h 7° -y h -f 7W o e 
1 , o e 2j5*T?tM 7' "L" <?5*6*Ui, -tCJffiffii 

ate* * i t \mt>frx*h h . 

[ 0 0 3 7 ] 05 f±, *S^^2ggtffi8B&ffi& 5 -y 

^-eiX^'fL4*jltfS^§fL7t NMO S b 5Vy'X^Q n 

3 lfeilXPMOS h5VyX^Qp 3 1*»WSCM 40 

OSW >s<— ?3 lk. #*»y-hi5j:tfHW y#* 

^ft^lftjlfcffi^fut NMOSf5y»^Qn3 
2fcJ:y ; 'PMOS f?yy7^Qp 3 2K«CMO 

s^yA"-^32t^, (c#W § fix sfir £ C 
MOS77ft;l-30^1*«J: l/TUS. 
[0038] Jl(?)CMOS7'yf-fe;l-3 0(:feHT, C 
MOS-fyA-^3 lOATJS. KMOSF^yyX 
7Qn3 1, Qp 3 iCOV-bimmm^k , CMOS 
•i^W3 2«itiM. iP^MOSh^yy^^Qn 
3 2, Qp3 2<0KW>'*aHfifcSfc*^BBHE5fL, § 50 
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(itCMO S-f yA'-^ 3 m-hMOSb"y 
yy*X^Qn3 2, Qp 32 <D*f~ bftiMS^Si: C M 
OS-^f >VS'— 7 3 lCDftTJifls. ap^MOS>77yX^ 
Qn 3 1 , Qp3 1«KI/^ yftil^^jSfc jfi^SKSfl 

[0 0 39] CMOS^fyA-^3 \ <nx-h^kW,\® 

»A*«^3 3fc<?5|BIfc:X>f yf-3 53&«»§*l., CM 
OS-fWW32 <0 A71S t g 2 UMATlSff 3 4 k 

cnmizx^ etfrnrnztLx^z. ttz. cmos 

>fyA-^3 2<0ffi^jSW4»l|!!l»aj*iffF-3 7fc, C 
MOS>f lWffi^Uf(±»2|lI»aj^«HP3 8 

f37, 3 8SrilLTai^c32ffi'|4 (ififfl) C02ootij 
TJff-f-outl, o u t 2 

[0040] ;«CMOS7 >y 3 0 cOIEBilflL 

iP*>y-KA{±X>f >y^3 9^^-tTIE«^«ffiVDD 
1 co*?!g^>f >4 1 t;rg^$:fx& i: fc fct. X>f >yf-4 
O^UtSffiVDDl X 0 iSV^tWEVDD 
2C0®l7-f >-4 2£K3K$;fVt^4. ft^il 

[004 1]X-f7f39liX-f yf3 5, 36t* 
H*^MPHIS&3&^A7J^4 4tA7JSixl.r 

^ h 7° -y h ^—yjWVVX oe ltloTX^f yf >" 

^ATlS^-4 5tcA7J$iX-l>T>7 h7°-y h^f *— 7";Wn° 
/Woe 2^^-5X7.^ ■yi->7®m$tL&„ 
[0042] JJBfl||£^|2||HM(Cffi£ 9 •y^-HIS^ 
tfeV^-C, mi[ll?-&A7JS^3 3tC(±VDD l—VSS 
^©tS^Wofl^-i n l^'ATJ^^s m2 0S&A7J^ 
3 4 tiiATJfi"^ i n 1 C050&m^ i n 2 ^A7J$tlS 
t>Oi:-r-S>„ 7' T >b7°'y W^-77Wm-7oe 

i , o e 2 1 Lxn, m i see^iiifcfls* ^ v+mxo 

[0043] ztiizx *) , m2mmmmiz{%&7 >y^m 
»-cti, as*Wfc. ^m««^^5-y^0sstisi 
t»m&*if . -r^^fe , r h 7° y h >r ^-y^ 

> VVX oel^7?fO"«7 >y f-IMN^HBTCIi . V 
DDI i> k *CSM£ L . VD D 1 ~V S ScOlglfSS' 

^tofi-^inl, in2^7f 3 5, 3 6£MLT 
CMOS5y ^-b^ 3 0 fcH tiitI"C— -/ 

[0044] ^t:. T 1 / h7°'y h >f ^— ZfjWVUX o e 

2 &t7~t ^ ynft^m^wmx-fe, cmos^^ 

3 0 coJEiMcoWMtfv DDI mii^* A> V D D 2 MM 
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